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Components of Climate Change —
Effect on Tidal Dissolved Oxygen
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An Assessment

Building Block #1
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Temporal Extent of Low Oxygen
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Dissolved Oxygen effect per pound of nutrient
released in the watershed
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Guidelines for 2010 Allocation and 2017 Planning Targets
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Increasing relationship between
Relative Effectiveness and Effort
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Planning Target Caloulation - Mitrogsn
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Putting the two bu |ldmgblocks together

* Find point where climate change
effects are counteracted

Less

protective

i Planning Targets
= +climate change
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Putting the two b)uil_qimr‘)vgﬁ‘tﬂ)locks together

* Find point where climate change
effects are counteracted

Goal

A little Less
protective

Less

protective

i Planning Targets 5 point scenario
= +climate change . +climate change

ED_005118_00000257-00011



Putting the two b)uil_qimr‘)vgﬁ‘tﬂ)locks together

* Find point where climate change
effects are counteracted

Goal

A little Less
protective

Less

protective

Too
g profective

i Planning Targets 5 point scenario =10 point scenario
= +climate change . +climate change . glir change .-

ED_005118_00000257-00012



Climate Change Effect on Main Bay DWDC
Planning target loads
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Climate Change Effect on Main Bay DWDC
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Bitinn Cubls Meters
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Climate Change Effect on Main Bay DWDC
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Bitinn Cubls Meters
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Climate Change Effect on Main Bay DWDC

LR (A

19905 Cllmate 305 million cubic meters
2035 CI | mate 443 million cubic meters

2035 68 pt I’Ed UCtIOﬂ 305 million cubic meters

Make sure that variances are not exceeded
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Bitinn Cubls Meters
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2035 DWDC lower load to meet CB4 DW
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Climate allocation options

* Open Water * Relative impact Conowingo
e lgpnore-Open-Water 21995 lovel-as-used-in-TMBLL2017
* Lump OW in with other segments * Current status
¢ Separate allocations and then * Relative impact segments

reconcile |

* WWTP responsibility * Use the group of segments being
* Only non-WWTP sources protected
* Include WWTP » Watershed loads first

¢ Variances * Take out jurisdiction loads first
s Ascume-varances-can-chahge * Do not consider jurisdiction loads
+Keoep-variances-thesame

¢ Meet variances and load balance
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. . . These don’t matter!
Climate allocation options

* Open Water
e lonere-Open-Water
e Lump OW in with other segmen

¢ Separate allocations and then
reconcile

* WWTP responsibility
* Only non-WWTP sources

Relative impact Conowingo

21905 levelas-used-in-FMBLL2017

* Current status

* Relative impact segments

- Always-use-TMBLL201 7 segments

* Use the group of segments being
protected

* Include WWTP o Wormpshad laads First e

¢ Variances * Take out jurisdiction loads first
s Ascume-varances-can-chahge * Do not consider jurisdiction loads
+Keoep-variances-thesame

¢ Meet variances and load balance
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Reduction from Modoction 1o F3
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WQGIT Climate Allocation Decisions

* WWTP responsibility * Year
* Only non-WWTP sources * 2025
¢ Include WWTP ¢ 2035

* Watershed loads first - Open Water
* Take out jurisdiction loads first

* How do deal with open water
* Do not consider jurisdiction loads violations in the lower Bay
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WQGIT Climate Allocation Decisions

WWTP responsibility

- * Year
* Only non-WWTP sources | * 2025
* 2035
» Watershed loads first - Open Water
* Take out jurisdiction loads first * How do deal with open water
* Do not consider jurisdiction loads violations in the lower Bay
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Reduction from Modoction 1o F3
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Planning Targst Caloulation - Nitrogen

Increase just the ‘non-WWTP’ line or
both lines
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WQGIT Climate Allocation Decisions

* WWTP responsibility * Year
* Only non-WWTP sources * 2025
¢ Include WWTP ¢ 2035

e Watershed loads first
* Take out jurisdiction loads first
* Do not consider jurisdiction loads

* Open Water

* How do deal with open water
violations in the lower Bay
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Watershed Loads First
- &ilgcaté
* Ran WQSTM run to show Climate Additional Total
reduced non-attainment for increase  Reduction Reduction
jurisdiction reductions equal  pr 0.00 0.00 0.00
to the climate load increase DE 0.00 0.01 0.01
* Allocated remaining effect MD 0.11 0.09 020
MY .04 + 001 = 006
£a .09 0.12 0.21
VA .34 .16 (.48
W (.01 0.01 0.02
Total 0.60 .40 1.00
2025, phosphorus, OWDWDC, non-WWTP example
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WQGIT Climate Allocation Decisions

* WWTP responsibility
* Only non-WWTP sources
¢ Include WWTP

* Watershed loads first * Open Water

* Take out jurisdiction loads first * How do deal with open water
* Do not consider jurisdiction loads violations in the lower Bay
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Year Decision

* What change to account for —
* 1995-2025
¢ 1995-2035

* When the reductions would need to be accomplished
* 2025
* 2035
* Some other date

ED_005118_00000257-00029



WQGIT Climate Allocation Decisions

* WWTP responsibility * Year
* Only non-WWTP sources * 2025
¢ Include WWTP ¢ 2035

* Watershed loads first
* Take out jurisdiction loads first
* Do not consider jurisdiction loads ™
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Open water is important!

* The OW criteria are based on living resource needs for striped bass
and other important species

* There is a huge amount of open water (2/3 of the Bay)
* It's the part of the bay that humans interact with
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Open water is likely affected by climate change

* Climate change is decreasing the saturation concentration of oxygen

* Open water is more often saturated or super saturated so it will be
decreased by a lowering of the saturation level

* Deep water and Deep Channel rarely approach saturation, so
lowering of the saturation concentration may have less of an effect

Dissolved Oxygen Sataration-1 at CB8.3

¢ 10

Dissofved Oxygen Saturation {mg/L}
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Percent vichation

CB6 and CB7 are less sensitive to reductions

e CRATE e CREDW | - BBV - DRI ae R TERAY

~1.85% B
% % 2% &% Fi 1% 1% 14% 16%

Effnrt Point Sopnaris

ED_005118_00000257-00033



Open Water violation rates in large CBSEGs

* Most areas do not reach violation, even by 2055
* CB6 and CB7 are much more effected

Chsng Lhees
BRI PAXRAH
CB20H POTIH MDD
CB3MH REPBAH
CBARA YRIKPH
CBEMH_ MO MOBPH
CBSNMH_VA IMBPH
CBaPH
CB7PH CHSRAM
CREPH EASHM
CHOMMZ
TANMH MO
TANMH_VS

ED_005118_00000257-00034



https://www.chesapeakebay.net/content/publications/cbp_13218.pdf

Why are CB6 and CB7 actmg so differently?

* 2003 Technical
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* Chosen as:
* Near the end of the natural channel

* The point where non-attainment goes
under 1% in the 2003 Cap Load
allocations

https://www.chesapeakebay.net/content
/publications/cbp_13270.pdf
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Are there violations above the pycnocline in
CB6 and CB77?

* There are no violations in the surface mixed layer at 2035 at WIP implementation.
* The violation is in the deeper ocean-influence water.

Plan

CBAMH
CBSMH_MD
CBSMH_VA
CBEPH
CB7PH
CREPH
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Open Water Thoughts

* Open water is an important use for living resources

* Open water may be more affected by temperature due to
concentrations closer to saturation

* The Modeling Workgroup did not advocate for the WQGIT to drive
allocations with CB6 and CB7 open water
* Relatively insensitive to load reductions
* No other Mainstem Open Water violations through 2055
* Other large rivers mostly have no violations through 2055
* Strong dependence on the appropriate delineation between ‘Open Water
over Deep Water’ and ‘Open Water to the bottom’
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Nitrogen Total Reductions
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. . * Open Water is a big lift
N |troge ﬂ Tota I REd U Ct I O n S ¢ 7035 increases effort substantially
¢ lncluding WWIP Increases necessary reductions
* Watershed loads first are a little lower for N
& 3025 Non-WWTP
A0 2025 Watershed Flrst NoreWWTp
25 025 Al Sources
& S0 Watershed First 4l Sources
g
vt
= g0
el
z 15 Watershed First All Sources
in
&
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= Dpen Water is a big lift

2035 increases effort substantially
¢ lncluding WWIP Increases necessary reductions
* Watershed loads first are a little lower for N

Nitrogen Total Reductions

45 P F02R Hon-WWTP
45 025 Watershed First NoseWWTE
35 5 Al Sources
& S0 Watershed First all Sources
k= s 35 Nom-WWTe
‘i \ P 2035 Watershed First Non-WwTp
=20
e
0

2025 2035
WD

2025 2035
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. . ¢ Open Wateris a big lift
N |troge n Tota I Red u Ct I O n e 2035 |nc.reases effort su-bstantially .
* Including WWTP increases necessary reductions
* "Watershed loads first are a little lower for N
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. I d . ¢ Open Water is a big lift
¢ 2035 increases effort substantially
N Itroge n TOta Re u Ct I O n S * Including WWITP increases necessary reductions
* Watershed loads first are a little lower for N
&5 3025 Non-WWTP
48 2025 Watershed Flrst NoreWWTp
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P h 0S p h orus Tota I Re d U C'U ons s 035 increases effort substantially

ot
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O35 Non-WWTER

* Open Water is a big lift

» Including WWIP increases necessary reductions
* Watershed loads first is a larger reduction for P
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. * Open Water is a big lift
P h OS p h O r U S Tota I Re d u Ct I O n S » 2035 increases effort substantially
¢ Including WWIP increases necessary reductions
*  Watershed loads first is a larger reduction for P
3025 Non-WWTP
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Phosphorus Total Reductions

025 Non-Wwip
4 2025 Watershed First Non-WWTP
5 Al Sources
g 40 5 Watershed First All Sources
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20
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* Open Water is a big lift
+ 2035 increases effort substantially

¢ Including WWIP increases necessary reductions
*  Watershed loads first is a larger reduction for P
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* Open Water is a big lift
P h 0S p h orus Tota I Re d U (j s D035 increases effort substantially
¢ Including WWTP increases necessary reductions
*  Watershed loads first is a larger reduction for P
F075 Non-WWwWTp
4 2025 Watershed Flirst Non-WWITP
5 Al Sources
g 40 5 Watershed First All Sources
it
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Phosphorus Total Reduc:

25 Non-WwWTp
3 025 Watershed First Non-WWTP

5 Al Sources
g 2.5 Watershed First All Sources

&0

WD

Open Water is a big lift
2035 increases effort substantially
tncluding WWIPR increases necessary reductions

Watershed loads first is a larger reduction for P

RN TIAD

e
[O Y
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Nitrogen DWDC Reductions

Hon Lh Reduction

Watershed loads first vs allocation

¢ Most jurisdictions have big changes
Including WWIP increases DC, MD, VA effort
2035 increases effort substantially for everyone
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¢ Watershed loads first vs allocation

Phosphorus DWDC Red UCtIOﬂS «  Most jurisdictions have big changes

* Including WWITP increases DC, MD, VA effort
s 2035 increases effort substantially for everyone

(.80

£.74

15 Watershad Pl

o ih Beduction

0.0
e OF BAD MY pa

Vi WY

ED_005118_00000257-00050



Seencla

ED_005118_00000257-00051



Summary — allocation options ready

* Include CB6 and CB7 Open Water?

* Include responsibility for WWTP loads?

» Reduce watershed loads first and allocate the rest?
¢ 2025 or 20357
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